Objective. To evaluate the impact of RA on work capacity and identify factors related to work capacity impairment in patients with RA.
Introduction
RA is an immune-mediated inflammatory disease characterized by symmetrical polyarthritis usually involving the small joints of the hands and feet [1] . A decline in work capacity is an important outcome of the disease. Much attention has been paid to this issue because of its high prevalence rate and the considerable impact on patients' lives, family income and societal costs [29] .
The majority of previous studies have focused on work disability in RA patients, frequently defined as work cessation. The results have shown that as many as 2040% of RA patients become permanently work disabled within 23 years of diagnosis [10, 11] . Data from 32 countries in the Quantitative Patient Questionnaires in Standard Monitoring of Patients with Rheumatoid Arthritis (QUEST-RA) study indicate that more than one-third of working patients reported subsequent work disability because of RA [6] . However, when evaluating the impact of RA on work capacity, it is a narrow view that work disability has been equated with cessation from paid work. Investigators have examined different aspects, e.g. sick leave, job changes, etc., to fully assess the outcomes of the disease [4, 10, 1215] . According to the populationbased study by Olofsson et al. [16] , during treatment with TNF antagonist the rate of sick leave dropped from 38.6% to 28.5%. It is noteworthy that differences in systems of health provision and social security influence definitions of work capacity impairment. Multiple factors may contribute to the decline in work capacity, including disease severity, structural damage and psychological and socio-economic factors, which are indispensable issues of treatment in RA patients [27, 1214] .
The information on work capacity impairment has come mostly from studies in the USA and Europe. To our knowledge, there has been no study on work capacity impairment of RA patients in China. The prevalence of RA in China ranges from 0.2% to 0.93% according to epidemiological studies from different regions [17, 18] . Therefore it is important to investigate the influence of RA on the work ability of Chinese patients work ability. In this study evaluating work capacity impairment, we examined three categories of work transition: leaving the labour force, job change and reduced working hours. The present study was carried out to assess the prevalence of self-reported work capacity impairment in China and evaluate related factors in terms of socio-demographic, disease-related and occupational variables.
Methods

Subjects
We performed a cross-sectional hospital-based study. Eight hundred and forty-six Chinese RA patients were recruited from outpatient rheumatology clinics of 21 tertiary care hospitals in 10 provinces of China between July 2009 and July 2010. All patients fulfilled the 1987 ACR revised criteria for RA [19] . These 846 patients with RA were on average 53.1 years old (S.D. 13.7) and median disease duration was 48 months [interquartile range (IQR) 12118]. The male:female ratio was 1:4.
Data were collected by structured questionnaires, including socio-demographic data, work-related information and disease-related variables, under the direction of trained recruiters. All the patients were confirmed to understand the questionnaires. Ethical approval was obtained from the ethical committee of Peking University People's Hospital and informed consent was obtained in accordance with the Declaration of Helsinki.
Work capacity assessment
Work capacity impairment was defined as reduced working hours, job change or leaving the labour force early due to RA [4, 15] . We defined reduced working hours as missing workdays or a reduction in routine working time because of RA. Job change referred to work transition as the result of RA contrary to the individual's wishes and adversely affecting individual work circumstances. Leaving the labour force early was defined as leaving the labour force before official retirement age due to RA. According to China's New Labour Contract Law, the retirement age is 60 years for men and 55 years for women [20] , therefore RA patients who stopped working before these ages because of RA were considered to www.rheumatology.oxfordjournals.org
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Based on sex and age at the onset of RA, we divided the whole cohort into patients of working age, under working age and retired (who had retired at disease onset). Patients of working age at disease onset constituted the study population. To specify whether working age patients had work capacity adversely impacted by RA during the disease, recruiters asked all patients if they had changed their work status ever because of RA: (i) Yes, I had to reduce working hours; (ii) Yes, I had to stop working before official retirement age because of RA; (iii) I retired before symptoms of RA; (iv) Yes, I had to change my job because of the disease; (v) No, I have not changed work or I have changed my work due to reasons other than RA. The patients in our study could choose only one option. Patients whose answers were (i), (ii) and (iv) were categorized as reduced working hours, leaving the labour force early and job change, respectively, and those with (v) were defined as nonwork capacity impairment. 
Measurement of variables
Socio-demographic variables
Disease-related variables
Disease duration referred to the duration between the onset of RA and recruitment in the study. A Chinese edition of the HAQ was used to assess physical function in activities of daily life [21] . Visual analogue scales (0 = best to 10 = worst) were used to evaluate the level of pain, patient global assessment and physician global assessment. 
Work-related variables
Results
Characteristics of RA patients
Of the 846 patients, 238 patients had retired at diagnosis, 19 were under working age and 589 were of working age, which were further analysed for change of work status ( Fig. 1 ). The ratio of male to female patients was approximately 1:5. Mean age of the 589 patients at disease onset was 41.5 years (S.D. 10.6) and median disease duration was 60 months (IQR 14134; range 0520). Concerning disease-related factors, patients reporting reduced working hours had more pain (P < 0.001), worse patient global assessment (P < 0.001) and worse physician global assessment (P < 0.001). Both reduced working hours and leaving the labour force early were related to being occupied in manual labour [OR 2.94 (95% CI 1.93, 4.50), P < 0.001; OR 1.98 (95% CI 1.05, 3.74), P = 0.034, respectively]. Patients who had left the labour force early had lower BMI (P = 0.029) and longer disease duration (P < 0.001). No similar statistical significance was achieved in the group with job change. However, it should be noted that the age at disease onset of patients reporting having changed jobs was much younger (P = 0.003). After adjusting for gender, age at disease onset and considering the independent parameters that had a significant association with diminished work capacity in the univariate analysis, i.e. current smoking, lower education, in manual labour, no insurance, higher HAQ score, BMI and disease duration, the multivariable analysis showed that both reduced working hours and leaving the labour force early were remarkably associated with current smoking [ 
Discussion
This study demonstrated the high prevalence of work capacity impairment in RA patients in China. Sociodemographic, disease-related and work-related factors were related to work capacity impairment. Specifically, current smoking, in manual labour, no insurance and higher HAQ score were associated with reduced working hours, while leaving the labour force early was related to current smoking, being in manual labour, longer disease duration and lower BMI. Among these factors, current smoking is a new finding to be associated with the decline of work capacity of RA patients. Cessation of smoking, more active treatments and efforts to improve socio-economic status, e.g. income and medical insurance, could thus lead to improved work ability and a better prognosis for RA patients. 
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The prevalence of work capacity impairment in our study is 48.0%, including 33.6% reduced working hours, 11.7% leaving the labour force early and 2.7% changing job, which is slightly higher than some of the previous studies in developed countries [611, 23] . There are several potential reasons why RA seems to have a greater impact on the work ability of patients in China.
First, the assessment that we used to evaluate work capacity impairment included complete cessation of work and changes in work status, which is more reasonable under the Chinese social security system. In China, the current social welfare system is designed for full-time employees, not for part-time workers. Most enterprises pay the social welfare tax for only long-term and fulltime employees. Doing part-time jobs or changing jobs normally means a flexible and weak contract, high risk of unemployment, low income and not qualifying for social insurance. Even temporary changes in work status may deprive an individual of equal opportunities for promotion, diminish income and impact social status. In this study we emphasized that job change must be against the individual's wishes and adversely affect work circumstances and income. Consequently, changes in work status reflect a loss of societal productivity. In addition, both women and men have to face the work issue equally under the current social security system. Thus it is more reasonable to include reduced working hours and job change as well as leaving the labour force early as work capacity impairment in Chinese RA patients.
Second, we recruited patients from only tertiary care hospitals, thus patients may have more severe clinical characteristics and greater impairment of work ability than the general population. In China, the referral system is just starting and all hospitals are open to RA patients equally. Tertiary care hospitals actually provide care for the great majority of RA patients, since they provide higher levels of diagnosis and treatment with better medical facilities, as well as more experienced doctors. Also, RA patients can acquire DMARDs only from tertiary care hospitals. Considering the unique medical system in China, our cohort was therefore representative of the whole RA population. Third, but most important, patients with RA may be treated less aggressively in China [24] , thus leading to a greater prevalence of work capacity impairment.
It should be noted that most studies, including ours, have confirmed that a high HAQ score, indicating low functional status, is significantly related to a decline in work capacity [2, 6, 7, 10, 13]. Our results also showed the association between the negative impact of RA on work ability, with worse pain, patient, and physician global assessments of disease severity, in accordance with the findings of Bansback et al. [25] . It should be noted that patients in our study had severe RA, on average, with pain, patient and physician assessments of 5 and 20.9% of patients without impaired work capacity had an HAQ score 51.5, indicating that many patients were suffering severe symptoms and impaired physical function but some were not work disabled. Thus we might need to take specific impaired functional ability and physical work demands into consideration. For example, a patient reporting difficulty in walking and moving could work as a computer programmer. Despite higher HAQ score, the patient might not suffer diminished work capacity. A study showed that the mismatch between a patient's functioning and work requirements increased the risk of work disability [26] . Accordingly, we found the rates of work capacity impairment in the whole cohort (48.0%) and early RA patients (45.2%) were comparable. We presumed that joint pain, hypodynamia and stiffness related to disease activity rather than joint damage resulted in work transition in the early stage. Although work capacity was declining early in RA patients, more early RA patients chose to change jobs or reduce working hours instead of leaving the labour force early compared with those with longstanding RA, which meant that the early RA population tended to remain employed. To maintain work capacity the social role and financial circumstances, RA patients should receive appropriate treatment, with the target being early remission. The multivariable logistic regression included gender, age at disease onset, current smoking, lower education, in manual labour, no insurance, higher HAQ score, BMI and disease duration. Based on the stepwise selection model, statistically significant variables are shown in the table.
b Duration and BMI were treated as continuous variables while no insurance, current smoking, in manual labour and higher HAQ score were treated as categorical variables.
Monthly income was also found to be related to diminished work capacity in Chinese RA patients. A 3-year study of 7527 patients by Michaud et al. [27] showed that lower income led to lower drug costs. Given the fact that a patient's work ability is determined at least partially by the level of treatment [28] , the strong association between lower income and work capacity impairment is possibly because some RA patients cannot afford the cost of treatment and fail to continue working due to disease activity. Another underlying reason that patients cannot get appropriate and effective treatment is a lack of medical insurance. Our study revealed that having no insurance was associated with work capacity impairment. Apart from basic social medical insurance that covers a portion of medical expenses, Chinese patients have no disability pension, which differs from some other countries [5, 9] . Even though RA patients with complete cessation of work can apply for unemployment insurance, this barely covers the cost of basic life, let alone medical expenses. As a result, RA patients have not been treated aggressively, which accounts for the dramatic increase in work capacity impairment among RA patients in China. Conversely, the decline in work ability results in loss of employment and aggravates financial difficulties and insufficient treatment [29] . It turns out to be a vicious cycle. We await the ongoing Chinese health care reform to provide universal insurance coverage to increase intensity of treatment, not only to improve the outcomes of patients with RA, but also to reduce economic losses due to work capacity impairment.
The results from our study suggest that patients who are occupied in manual labour have a higher risk of experiencing reduced working hours and leaving the labour force early than nonmanual labour employees. The association has been confirmed by other studies [2, 7, 12]. Working as manual labourers increases the likelihood of developing RA [30] . Thus it is plausible that engaging in manual labour has an adverse effect on progression of the disease. On the other hand, in terms of causing joint pain and destruction, RA affects the work capacity of those in occupations with higher physical demands more severely compared with those in sedentary occupations. It should also be mentioned that, at least to some degree, manual jobs imply lower socio-economic status in China, which is also related to the decline in work capacity. Taken together, characteristics of the job play a sizeable role in work ability, and our finding might be a useful guide for targeting appropriate counselling or management. Also, impaired work ability at diagnosis was an important predictor of work disability [31] .
In our study, work capacity impairment of RA patients was associated with current smoking, which has not been found in previous studies. Neovius et al. [32] found that smoking was a strong and independent risk factor of disability pension in Sweden, which indicated smoking predicted a decline in work ability. It is possible that current smokers have worse disease activity than former or never smokers [33] . Smoking weakens the potency of anti-rheumatic drugs, allowing for greater disease activity [34] . We suggest that all smokers with RA, especially those in the early stage, stop smoking. Data from prospective settings of this issue are needed in the future.
In addition, patients leaving the labour force early had much longer disease duration, and the relationship between disease duration and work disability has been confirmed by previous studies [35, 36] . Our results revealed lower BMI was related to leaving the labour force early, but the association did not exist in other types of work capacity impairment. A study showed that being underweight increased the risks of mortality and work disability [37] . However, with few investigations about the impact of BMI on Chinese RA patients, the relationship demands further study.
Our study has several limitations. First, the sample from tertiary care hospitals may not be completely representative of the general population, although we recruited patients from 10 different regions in order to generalize about the national prevalence of work capacity impairment. Second, due to the cross-sectional nature of our study, typical difficulty in determining temporality cannot be ignored. Besides, recall bias might have occurred. Some detailed information (e.g. working hours in routine duties, work status at diagnosis) was not available. Furthermore, longitudinal studies are needed to ascertain the causality between the variables associated with work capacity impairment in our study. Third, similar to other studies, the study did not collect data on various inflammation markers. So far, no evidence is available to show that there is a strong association between inflammation markers and work disability, and further investigation is needed. However, we cannot neglect the high rate of work capacity impairment and potential societal burden due to low efficiency and substantial productivity losses in the prevalent RA population.
In conclusion, we found a profound impact of RA on patients' work ability in China. The prevalence of work capacity impairment was 48.0%, including reduced working hours, job change and leaving the labour force early. Socio-demographic, disease-related and work-related factors are associated with work capacity impairment. Our study highlights the importance of the adverse impact on work ability in Chinese RA patients. Not only rheumatologists, but society as a whole, should take responsibility for improving their work capacity.
